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Abstract: The University of Cincinnati’s Design + Nursing Collaborative (D+NC) responds to the unlikely but natural similarities between Design and Nursing. The
“Touch and Go” method promotes iterative interprofessional collaboration as a core
competency. It fulfills the academic requirements of two major programs positioning
students to use discipline-specific knowledge while learning new skills and then leveraging their new knowledge to address community health challenges as a unified team.
The COVID pandemic has exposed the holes within society from resource availability
and supply to access to health care. Though these have been longstanding issues, the
pandemic forced the public to recognize them and begin addressing them. This project
allowed the Design + in Nursing Collaborative students to select an identified problem,
follow the process, and build a solution in collaboration with NIOSH.
Keywords: interprofessional education; collaboration; COVID-19 pandemic; remote research

1. Introduction
The University of Cincinnati's Design + Nursing Collaborative (D+NC) began in 2008 due to
the unlikely but natural similarities between Design and Nursing. Our fine-tuned "Touch and
Go" methods promote Iterative interprofessional collaboration as a centerpiece that fulfills
the academic requirements of two major disciplines and positions students to learn skills
and leverage knowledge that addresses community health challenges. The partnership has
completed 15 studios with topics including overbed tables, assistive mobility, head protection, concussion prevention, diabetes, thermal pain therapy, and various occupational health
and safety products.
At the heart of the D+NC is our tested "Touch and Go" collaboration method. Here, we
acknowledge that splitting teams at select points and bringing them back together to evaluate and validate strengthens team dynamics, improves interprofessional trust, and moves
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ideas farther-faster. As with every activity around the world, the D+NC was affected by the
COVID-19 pandemic. It forced a strategic rethinking of our methodologies so rooted in community interactions and co-creation.
For Summer 2021's academic semester, the D+NC secured a COVID-19 prevention grant
from UC Forward, a University of Cincinnati center focusing on bringing interprofessional
students together to solve wicked community-based problems. In this grant, the D+NC conducted a two-semester study. Semester one focused on the historical evolution of COVID-19,
identified those occupations most affected by the pandemic, and preventative solutions that
could assist in lessening the chance of transition. Semester two used the preliminary results
to inform research and development teams to develop conceptual products, services, and
systems that would assist COVID-19 prevention and transmission.
The D+NC formed an external partnership with the National Institute of Occupational Safety
and Health (NIOSH) to secure this grant. The D+NC worked directly with NIOSH's Prevention
Through Design program (PtD). The initiative's development supports designing hazards out,
which is the most reliable and effective type of prevention (NIOSH Citing). As part of the
Center for Decease Control (CDC), this partnership gave our teams critical access to real-time
data flowing from the nation's primary pandemic tracking and advising agency.

2. Touch and go collaboration overview
2.1 What is Interprofessional Education (IPE)?
Over the last decade, the demand for interprofessional education (IPE) opportunities has increased. Interprofessional education allows students from diverse backgrounds a chance to
work together on group assignments. In dichotomizing the term (Klein, 2018) notes 'The prefix "inter" typically connotes the integration of existing method, tools, concepts, and theories from two or more disciplines, and the linking and blending of these elements to advance
fundamental understanding, or to address a complex problem or question.' The implementation of IPE enhances knowledge on the benefits of collaboration, deepens the understanding of the roles of other disciplines, and encourages students to consider different perspectives when developing a solution to a problem. Multiple studies have demonstrated that IPE
supports interprofessional collaboration and teamwork (Al-Qahtani & Guraya, 2016; Cusack
& O'Donoghue, 2012), decreases barriers and preconceptions present among different professions, and supports the development of professional competencies (Reeves, Goldman
and Oandasan, 2007). In addition, Khan, Shehnaz, and Gomathi (2016) noted that 'a successful curricular innovation requires support from all stakeholders, as well as reinforcing
collective ownership of IPE activities.'
Although challenges exist for institutions to implement IPE, such as scheduling courses, the
authors’ respective colleges support their efforts to provide this unique learning opportunity
to students.
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2.2 What is Touch and Go collaboration?
Touch and Go collaboration is a series of intense collaborative interactions combined with
strategic intervals of discipline-specific breakouts. The authors have proven that forcing
strict collaboration rules in research, validation, and final presentations enable teams to understand each other's disciplinary value. The method brings s students together quickly and
allows them to understand their complementary skills. This understanding is efficient in
early phase understanding activities. Students' teams build through research and topic understanding phases. Then break into discipline-specific cohorts to conduct less collaborative
executional tasks.
In phases where students are allowed to split and focus, they immerse themselves in their
area of specialty. They know the parameters for success from their pure collaborative stages,
and the curriculum structure keeps everyone congruent. During this split, teams communicate weekly. They share ideas and give feedback. The intention is not to stop the collaboration; instead, it enables time-efficient discipline-specific focus with less intense collaborative
interactions.

2.3 The Touch and Go set-up
The collaboration uses advanced undergraduates from industrial design and Accelerated
Master of Science in Nursing (MSN) pre-licensure students. Each group of students is at the
apex of their studies.
Historically, the projects gravitate towards physical products, services, or systems. This requirement satisfies the design students' needs for upper-level challenges. The nursing students are more topic flexible. They can apply strategies of community health to various conditions that involve different user groups.
Once a topic area is determined, fundamental principles of community health are applied:
Primary, secondary, and tertiary care interests determine how teams are divided. This division allows for a dive deep into one specific topic with various pathways for success.

3. Context
As our collaborative methodology has evolved, we place a greater emphasis on the need to
maintain clear communication between the students within the project teams. To facilitate
this, we make each cohort aware of the discipline-specific deliverables and how they complement each other. Upon transitioning this course from an in-person setting to an online
collaboration environment, the project scope needed adjustment. In our first phase, Understanding, a greater emphasis was placed on research. Students had to be creative in reaching their identified target population to gather needed insights and determine a project direction. Before the pandemic, the faculty provided students with available resources within
the university community. However, the pandemic forced online learning until the end of
the semester. These resources were not readily available, and students needed to be more
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independent in seeking and identifying alternative methods to find primary quality information. One of the barriers that students had to overcome was access to stakeholders in
the communities working remotely and were not easily accessible. Another barrier was student locations. College policies related Design students to online classes, and many lived in
their hometowns located in different time zones. Working in various time zones proved
challenging for face-to-face student collaboration, prototyping, and validating solutions. As
a result, emphasis was placed on digital design and development rather than focusing on
physical products. Putting more focus on digital development led to the implementation of
new modes of user testing. However, students who lived close to the university campus
could meet in person and use the nursing simulation laboratory for project testing, which
significantly accelerated their project development.

4. Purpose
Maintaining IPE during the pandemic was challenging. Students needed to navigate the pandemic and its effects on their personal lives while participating in this course. Without the
impact of the pandemic, they were engaging in a project where one needs to work on the
identified problem and acknowledge the similarities and differences between the two disciplines in problem-solving techniques and process speed is challenging. Using the assignments deliverables and the weekly update report-outs, the students in each group began inserting discipline-specific knowledge to answer questions. Gearing the deliverables to each
discipline, the nursing students created population pyramids to determine intervention
strategies. The nursing students were able to bring to the project the human factor of how
the individual will react to a particular situation. (see Figure 1-population pyramids)
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Figure 1. Population Pyramids are developed to gain a better understanding of the populations best
served by product and service interventions. Developed by MSN students Katrina Svach and
Shanna Valey-Pech

Each student enrolled in a program-specific course and met together once a week with regularly scheduled out-of-class meetings. The classes ran independently but paralleled each
other. Students were required to meet their respected course student learning objectives
through faculty from both disciplines designed the strategies to meet the goals. With collaboration in mind providing the guidance necessary for the students to move through the
steps outlined in the Collaboratory studio.
The pandemic provided an opportunity to challenge the faculty to redesign the course,
changing an in-person format to a remote environment that was both asynchronous and
synchronous at times. The day-to-day communication used Microsoft Teams (Teams).
Teams provided channels that provided the students an online classroom and private
breakout rooms for each group.
These breakout rooms allowed more effortless movement between groups work and the
course materials completed in the overall virtual classroom. The faculty had a channel titled
“faculty lounge.” Here the faculty met to strategize, solve issues, and develop strategies to
facilitate the SLOs. The faculty could “jump” into each channel to listen and promote growth
towards identified goals. Here the students could ask questions and receive feedback. Another feature of remote learning was implementing Miro. Miro is a virtual whiteboarding application that expanded the student experience by visualizing our collaboration’s progress.
The whiteboards housed all the work, including but not limited to concept design and data
collection from research (see Figure 2). The Miro Board became a storyboard for prototype
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development. Weekly during class time, the students provided an update on work completed, challenges encountered, and work needing completion using the Miro board as the
guiding tool. Access to the Miro Board allowed the students to stay up to date with progress
and thoughts as concepts were developed, tested, and revised. As the teams worked
through the “Touch and Go” process, Teams provided an avenue for peer review. Throughout the semester, each team developed a presentation to update the class on progress,
identifying issues, concerns, and strategies to overcome.

Figure 2. Whiteboarding software “Miro” use to track progress and collaborate visually

5. Method
5.1 Prepping the studio
In the spring semester of 2021, the U.C. Forward grant allowed the team to hire two undergraduate interns to research the historical timeline of the COVID virus from up to the COVID19 strand. From there, they focused on understanding the COVID-19 virus from its origins to
its current pathway. This data gathering produced a plethora of information. The team used
Cagin and Vogel's Social, Economic, and Technical (S.E.T.) Factor analysis scheme (see Figure
3) to organize the information and data points. As Cagin and Vogel state
"The S.E.T. Factors generate opportunities for producing new products that can have
an effect on the way people live their lives at any given moment. The goal is to create
products and services by identifying an emerging trend and to match that trend with
the right technology and understanding of the purchasing dynamics." (Cagin & Vogel,
2018)
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Figure 3. S.E.T. Factor description map (Cagin & Vogel 2018)

These data points became the spine of our research and development pathways. From these
data points, the authors and interns identified product, service, and system development areas for industries most affected by the pandemic. The semester's final deliverables produced
two comprehensive visual timelines: the COVID virus and the COVID-19 strand (see Figure 4).
Along with these visuals, the team created a research booklet that comprised all identified
opportunity areas, category pain points, their S.E.T. factors, and potential conceptual pathways.
This booklet became the starting point for the summer semester collaborative studio. At the
studio's beginning, It provided a method for students to review the scope of the pandemic
and logically select a topic area of interest and ultimately was used to form the semester's
collaborative teams. From there, each team had a starting point and could concentrate on
taking a deep dive into their specific topic, determining what aspect they would ultimately
choose for focus, and beginning the process of identifying primary research stakeholders

Figure 4. Final section of the United States COVID-19 timeline. Developed by undergraduate students
Hannah Grilliot and Nathanial Chitwood.
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5.2 Summer 2021 D+NC Studio
Before the beginning of the semester, faculty developed a detailed outline for each week,
noting the activities for the week, expected deliverables, and presentation dates. The course
consisted of 16 nursing students and 14 industrial design students, overseen by one industrial designer faculty and two from nursing. We provided an overview of the collaborative
and the terminology and similarities between the design and nursing processes during our
course orientation. The summary provided a fundamental base, so all students understood
each other's problem-solving process. As part of the student orientation to the course, the
prior semester's interns presented their findings, the faculty oriented the students to the
online collaboration software, presented project topic areas, and allowed students time to
choose groups. During the second week of the semester, students were provided with additional content on the development of population pyramids and introduced to the innovation
process of "Jobs to be Done." These two processes helped to focus on the actual users, determine project direction, and generate ideas. Students from both programs applied discipline-specific problem-solving methods. Students met weekly through remote synchronous
technology (Microsoft Teams). We used this strategy to navigate the COVID-19 class restrictions within the university. Using the Touch and Go collaborative approach, the teams
collaborated in various ways to successfully create their solutions, meet deadlines, and produce discipline-specific deliverables for each step of the process. Historically, many of the
student projects were primarily physical products. Due to the remote environment and lack
of access to the university facilities, most projects were conceptual or service oriented.
One group of students accessed the university facilities and developed a physical product,
and they benefited from physical proof of concept prototyping.

6. Results
The adaptation of this process to the remote environment was challenging but did produce
successful results. During adverse situations, student teams found a variety of ways to conduct agile collaboration. Some managed to meet off-campus face-to-face, and pandemic restrictions forced others to complete the semester only using remote modalities.
Face-to-face restrictions were being lifted nationally during the semester, but the university
was maintaining a remote learning policy. We moved our final critique off-campus to comply
with the mandate and enable students to have an interactive experience. Our critique modality allowed several teams to present face-to-face and in front of industry leaders, but
some were not in our city. There were also mandates restricting our NIOSH advisors from
participating in face-to-face meetings of any kind. Due to this situation, we needed to be
adaptive. We conducted a hybrid critique with all face-to-face team members and guest critics required to wear masks (see Figure 5.) Those who could not attend joined through web
conferencing platforms.
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Figure 5. Final critique; First face-to-face critique since the lockdown mandate. Left, typical presentation. Right, presentation with remote participant

When reviewing remote presentation modalities, they allowed the participants to comply
with their mandates and see the presentations. But, due to the lack of high-quality audio
equipment, the remote attendees had difficulty hearing portions of the presentations and
audience questions. While not an ideal critique situation, it allowed the students to defend
their concepts in real-time and have their work evaluated by a large variety of industry professionals. The web conferencing software allowed us to record the review for those who
had audio issues or could not attend. We also made the recordings available to all after the
critiques concluded.
From a student perspective, remote team members needed a robust internet connection to
take part. At times it proved challenging. One of our students lived in Ural, Ohio and the only
reliable internet service was at the public library. During the presentations, teams made the
proper arrangements to include all team members. The presentations went ahead with only
minor technical issues.
In the overall observations of the remote collaborative research, the authors found that
while the "Go" portions of our collaboration allow students to break away from the team,
these students seemed to work independently more than together, resulting in a siloed approach to problem-solving. Most teams could not construct physical prototypes and lost all
ability to gain insights from physical iterating. Table 1 (below) outlines the pros and cons of
significant reliance on digital conceptualization when conducting remote collaborations.
In reviewing Primary and Secondary research modalities, Secondary activities were not affected: much of the secondary research has traditionally come from online sources, and remote work did not pose an obstacle.
Primary research did not translate as efficiently. Students could not conduct face-to-face research. Interviewing via web-conferencing was a reliable substitute, but the nuances from an
in-person interaction were lost. Teams could not evaluate environmental conditions, situational modifications implanted by stakeholders, and impromptu site visit interactions were
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not possible. With little prototyping, stakeholders could not simulate use or interact with
proposed solutions, significantly reducing physical and environmental insights.
Table 1. Pros and cons of remote digital research and conceptualization.
Pros

Cons

Digital conceptualization is highly conducive to
the remote working environment

Insights realized through physical prototyping
were unachievable

Software advancements have proven effective
in remote work

The solutions lacked iterative problem solving.
In the digital environment students locked into
one idea and found it difficult to pivot due to
the missing “Build/Measure/Learn” feedback
loop (Ries, 2011).

Collaborators could meet at times convenient
for them vs at class time

Quality of contextual deliverables dipped. The
projects background context was limited to
what they found online vs face to face investigations

The quality of deliverables remained high relating to design thinking and conceptual representations

Overall, student feedback was positive despite identified challenges associated with remote
learning in a collaborative course. During class discussions, the most significant challenges
the students identified due to remote learning included difficulties in accessing stakeholders
to participate in interviews, barriers with user testing, and collaborating with their project
team. One example of this occurred when a student project team went to various bars and
restaurants to interview workers there about the impact of COVID restrictions on ordering
food and beverages, and multiple establishments refused to participate in the student interviews. This was a barrier that was not experienced by student project teams during pre-pandemic course offerings. Other student groups shared struggles they encountered when attempting to conduct user testing on their project prototypes, due to COVID restrictions. Difficulties in collaborating with their project team was another challenge shared by several
students, as their schedules did not permit much time outside of class and other obligations
to allow for collaborative work. As a result of participating in this collaborative course, the
students learned the importance of maintaining clear communication, as much of our communication is nonverbal and this can be challenging when communicating via email and text.
The students saw firsthand the importance of brainstorming within their group and classmates to identify potential stakeholders for each of their group projects. With the onset of
COVID and fewer employees in the workplace, student groups were creative in finding stakeholders to participate in interviews to evaluate ideas and provide insight. To improve their
experience within the collaborative course, the students identified that being flexible with
project team meetings outside of class, seeking clarification on the class assignments to minimize miscommunication, and using available resources such as FaceTime, Zoom or Teams to
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conduct video discussions rather than using text or email would have reduced some of
stressors they experienced.

7. Case studies
As the Summer Semester began, teams formed around the following topics: Bars and Restaurants, Covid Death Management, Grade Schools, Negative Societal Repercussions, Direct
Nurse Protection, Outside Entertainment, and Travel. Each team had its challenges and successes in completing a remote collaborative development project. Below we have identified
two projects that represent a cross-section of the class. Each case study will include its original prompt, the team's interpretation based on primary and secondary research, the effect
of remote learning on the collaboration process, and the team's conclusion.

7.1COVID Deaths
The original prompt: provided by The National Institute of Occupational Safety and
Health (NIOSH)
Dying COVID-19 patients pose a significant challenge in dealing with hospital patient flow.
These challenges include lack of space in morgues, the dangers of handling infected bodies,
and how families can no longer grieve as they used to.
Prompt's interpretation after primary and secondary research?
The COVID Deaths team found it challenging to find data on the population stakeholders in
the initial research phases. While the team knew who provided postmortem care, the population literature surrounding those caregivers was not as robust as other members of the
COVID-19 care ecosystem. To combat this lack of literature, the team used recommended
protection and visited the hospital. There they interviewed several nurses who were directly
involved with patient handling from admission to death. Pre-interviews, the team had a preconceived notion that they would be focusing on transferring a patient to the morgue and
placing them into a body bag. From direct interviews, they found transportation was only a
tiny portion of the problem. They found a more significant problem in staffing issues. In
completing recommended procedures following a patient's death (see Figure 6), 1-3 nurses
need to prepare a patient for transfer to the morgue. The care includes repositioning each
patient for proper
This process needs to happen quickly in a pandemic situation as beds are in high demand.
With these factors identified, a more practical solution to the COVID Deaths category was a
one-person body positioning system for postmortem care. This concept would make 1-2
nurses available for bedside care and rapidly return a bed to clinical use if successful.
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Figure 6. cleaning procedures and placing the decedent in a body bag.

How did remote collaboration affect the team's development process?
After hitting walls early in the secondary research activities, the team quickly realized that a
solution requiring abundant physical human interactions needs primary research as its
driver. This made remote collaboration a challenge. Team Covid Deaths required to be in a
more active setting. The team could not go to the COVID units, but the nursing students had
experience in caring for decedents. They showed design students all the steps required (see
Figure 7), and together they identified opportunity areas.

Figure 7. Chain of custody

The College of Nursing was open for in-person instruction and their labs were operational
during our semester, but the design studios were still under remote learning conditions.
With proper precautions, The Industrial Design faculty could secure a studio space for this
team's development. Here students transformed ideas into prototypes, and in turn, they
could test the prototypes in Nursing's simulation lab. Team COVID Deaths were able to gain
limited access to both facilities to implement the Design, Measure, Learn feedback loop used
in the lean startup process (Riese 2011). The team used manikins and bystanders to pose as
decedents, thus creating an ad hoc hybrid learning environment.
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Team Conclusion
The team transitioned from a body bag prompt to a patient positioning system following the
Touch and Go process. They developed three rounds of testable prototypes in 10 weeks and
ultimately created a system that converted many pain points into positive interactions.
The final product (see Figure 8) used a simple coverlet that acted as a patient support apparatus and a series of straps connected directly to the bed. Caregivers could rotate the patient, and access is given for cleaning and caring, and using the bed as support enabled a single nurse to perform the task and free two others for bedside care.

Figure 8. User testing for final solution

7.2 Vaccine Awareness: watch final animation
The original prompt: provided by The National Institute of Occupational Safety and
Health (NIOSH)
The original prompt focused on the issues surrounding personal protective equipment's
(PPE's) adverse effect on the environment, interpersonal communication, and mental
health. The topic was broad and challenging for the team to branch out past secondary
research.
Prompt's interpretation after primary and secondary research?
In evaluating the initial research and examining additional secondary research, the team dissected the original statement and found the biggest problem facing PPE's effect on the environment, communication, and mental health was the populations needed to wear PPE to be
safe. They pivoted and said, "if people got vaccinated, then PPE would not be needed, and
there would be no issues." With that realization, they focused on producing a campaign to
bring awareness to those choosing to refrain from vaccination.
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How did remote collaboration affect the team's development process?
In pivoting the focus, there were two significant factors. 1) If people got vaccinated, PPE
would be in less demand, and negative implications would dwindle. 2) the team was genuinely remote. One team member was in Montana, one in Ural, Ohio, and three in Cincinnati.
This combination made solving a physical problem very difficult. The team did not have an
iterative way to build and test prototypes. That made settling on a digital solution more efficient in a pure remote collaboration.
Team Conclusion
After several rounds of conceptual development, the team found traction in developing an
educational video focusing on a vaccine awareness campaign. (see Figure 9)

Figure 9. Digital whiteboarding enabled collaborative pain point identification and conceptual ideation

Their goal was to develop a video platform available on various media streams such as
YouTube, social media, and doctor's offices. They found that a two-to-three-minute animation would give time to tell a compelling story (see Figure 10) supported by visual assets that
would create a memorable experience. The team's nursing students provided expert data on
the disease, vaccines, and complications. (see Figure 11) This data provided the backbone
for a script depicting two co-workers. One represents the persona of a likely candidate to
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spread the disease. And another who represented an unexpecting person who contracts the
disease.

Figure 10. Vaccine awareness final story board

Figure 11. Vaccine fact info-graphic

8. Conclusion
Through participation in the collaborative course and the Touch and Go process application,
the students gained experiential learning opportunities. They demonstrated how to perform
critical analysis of their work.
Conducting a collaborative course in lockdown exposed the instructors to a variety of challenges and opportunities. Many of our nursing students have job obligations, childcare, and
other significant non-academic commitments. Working remotely and using online communication tools enabled them to participate at times conducive to their schedules. During the
development process, it was apparent that remote collaboration worked much better for
digital solutions. These solutions live on the computer, and those who interact with them experience them in that same environment. The collaboration process can succeed using real-
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time tools such as web-conferencing and digital whiteboarding. Even early phase stakeholder interviews proved highly effective. Teams could provide digital stimuli and gain
thoughtful/pointed insights.
When developing physical products, the challenges grew immensely. While remote video
communication allowed student researchers to interact with participants, they could not experience the nuances of the environment, body language, and simple prototype interactions. It was also challenging to bring students together to build even low-fidelity prototypes
for internal evaluation. Many teams could only develop to the point of conceptual rendering.
This endpoint deprived them of insights only gained through evaluating real stakeholders interacting with their concepts.
Our overall conclusions find that remote collaboration can be very effective in certain types
of projects. Those that live on a computer and are not part of a more extensive service or
system can experience a successful collaborative development in remote development environments. But, when expanding problem-solving to physical products or complex systems,
the pathways to success are severely reduced. Understanding the actual needs of products
and services requires in-depth face-to-face human interactions. The lack of these interactions was particularly apparent when validating conceptual directions. Without stakeholder
interactions, teams could not complete a thorough analysis of use, and opportunities for cocreation were severely limited. If future course offerings occur during a lockdown, the recommended projects will be those involving a service or system rather than that of a physical
product.
When moving forward in our D+NC efforts, the professors will implement learning from our
lockdown experience. We will use aspects of remote collaboration to solve wicked problems
and reinforce the importance of face-to-face research.
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